3/5/1 

DIALOG (R) File 34 7:JAPIO 

(c) 2000 JPO & JAPIO. All rts. reserv. 

060004 92 *"Irfiage available'^"*' 
ON-VEHICLE DRIVE SUPPORTING DEVICE 

PUB. NO.: *10*-283592 [JP 10283592 A] ~g 

PUBLISHED: October 23, 1998 (19981023) fjj 
INVENTOR(s): TSUCHIYA HIDEAKI 
IKEDA ATSUSHI 

APPLICANT(s) : FUJI HEAVY IND LTD [000534] (A Japanese Company or 

Corporation) , JP (Japan) 
APPL. NO.: 09-091037 [JP 9791037] 

FILED: April 09, 1997 (19970409) ^> 

INTL CLASS: [6] G08G-001/16 

JAPIO CLASS: 44.9 (COMMUNICATION -- Other); 26.2 (TRANSPORTATION -- Motor 

Vehicles) 

JAPIO KEYWORD :R002 (LASERS); R007 ( ULTRASONIC WAVES ) ; R098 (ELECTRONIC jp^ 
MATERIALS — Charge Transfer Elements, CCD & BBD) ; R131 IXI 
(INFORMATION PROCESSING — Microcomputers & Microprocessers ) 



ABSTRACT 

PROBLEM TO BE SOLVED: To accurately decide the propriety of proceeding a 
narrow road and to surely prevent contact with an obstacle. 

SOLUTION: Each signal is inputted to a controller 5 from CCD cameras 4, 
sensors 6, 7, 9 and 10 and a mirror switch 11, an image recognizing part 21 
acquires an environment in a proceeding direction of self-vehicle with 
three- dimensional image data of a distance distribution, a road shape and 
obstacle recognizing part 22 three-dimensionally recognizes the shapes of a 
road and obstacles, a road and obstacle position calculating and storing 
part 23 calculates and stores the positions of the road and obstacles on a 
three-dimensional coordinate, a self-vehicle position calculating ■ and 
storing part 24 calculates and stores the position of self-vehicle 1 on the 
three-dimensional coordinate, and a self- vehicle estimated course 
calculating part 25 calculates estimated course of the vehicle 1 on the 
three-dimensional coordinate from a driving state. A contact deciding part 
26 calculates contact possibilities of obstacles and the vehicle 1 on a 
flat plane and in a height direction based on the estimated ' course and a 
vehicle external form, generally decides the contacts of the obstacles and 
the vehicle 1 and performs output control to an alarm generating part 12, a 
sound generating 13, and 1st and 2nd displaying parts 14 and 15. 
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±mm L fzms^ t mm%(r>=f'}mM t t v ^tz^ikit 
mm, ■ n^^tmmtp^mz^hi. 

^rt. iMZ^m^^mizmtxMmt^Mmmmmx 
2 IB® iomwfflaiEis^a. 

[W*Jg4] ±lfi#»#S«, ±fBP$^i:±iES* 30 
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m.mt. ^Mx-mm^^mr^^^^cod^-^K t 

[00 0 1] 

M, m:mmmm(ommmtcommcr)^mmz':>\,^x<DjE 
m^mmt:mmLxm^m^(r>mx. Rmzm^wcT)^ 40 

[0002] 

JiSi^XT-A ( ADA ; Active Drive Assist system) 

m^m'^smmcomr^m^-i^MfMrntcom^. mm 
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xma. ^<7^m\mmi:n^di><r>x'$>i>, 
[00031 ±Msmm<7)^iTmmm^ni>fzih<^mm: 

ifi.. mi&X'i±mm\.zmmLtzWj^(r>:^ ^^izi.^utfz 
wmm-yfcr>m3^^mifi<7:>mwmii9mLx . mm. ^ 
m.^imm±+^^j:mmmmx'^}X7€m^zmm-^ 

^LbiMmz^J:^X^X\'^^, 

[0004] ±iZAD Ai^Xy^J^COmm^^—^X'hhm 

^mx<D^^(r>n^'^. mmmbcomim±t:mmm 

(7)mwizm-^<m^^j:Wimmmm^^^'^xmMcDm.co 

[00051 zcomMmmmmmmx-imm^m^iEm 
izm^-t^tiif). mtii. mmv6-2 7479 
mz7ii^ti^xd^j:nmti^mm^tLX^^^, :icr)mj 
{±, ^mm<7)ccD/j^^izxnrzm{&^-^t:mi 

Lfz^-i—mzm-^^ . mmMmm<7)mmi:mALfz 
m.mm?:MtiiLx^-t'^^mMmm^fk^-th i^coT 

[00061 

■ti>fznx'\t. wmMMntmui. mizYr^y-m 
<r>u'r}m^j:^m>^^'^hmz-^mznm- h:ibtm 
wm'^b^Mmb<^mmi. mmm<^ 
^mcr>m^-n[^(7im{h<7y'&mb . ^W7m^:H^<7)m 
i}i<7y^mzi.->xi>m.^^t\.hh<r>x'h'>x . mtwm 
mz-^-^\i!,Lx\<^^Wrft'ih'orzbLxh. -eosp^ 

izu^ncr>^\-mt^m<m^h-^^mm\> 

[ 0 0 0 7 1 *7t, nmm<r)9m^±.i}^ih>^^\^fzmx' 

s^Ji A^o^iofif^ 1 13 \\x x<m\-^^tih^ 
mx'h^ifi. mx.\$. H9tc^-f-j;a^s^wi*-'h7 

>y^'2cOfi|$-jlJiLJ;'3i:-ri.l^l;, Z<r>h^ 9 2(7^ 
HT5^-2a{4iS$:^(6]CO— IfP-Cib-oTt. ±*^^C0 
S^?t'(fC'{4±f B h 5 -y 2 C7)±*i ^,T^ -CS^^^'ffffi 

[00081 :*:5%B3{4±iE*Wl=^^T=2r$ii:^c i>c7) 

\,zmm^b<^im.^m±Lx y^^'^ ^«^w^^^\,z^ 
m-thmmmt^imm^mm^^ zbi: a lx 

[00091 
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^m^t:^if>. zti(><nu0^x'±Mmmmt±mBwm 

x'commm^mzm-^^ mm^izmmi-^ mk^m 
imz.fzi:><r>x'h n,mtL<ii. ±iimM ■ m»miiL 

<r>m.miM.\iitxiim-^xoi,zm^L, tfz,mtt 

m^m^^miz!t^txMfib'ti>Mm^mmmxi^mcr)m 
mnoXoizm^L. ^(^izmtLKii. ±fefB^sn* 
±9mmmt±ii}^Mmt(r>^i. mmmt± 

^^x-mm-h'^^^SE.^ii. m^^xmmt 
i>mm^^ucr>'j'-^j:< t i>~'^x-m^ Lfzi>(r>x'h 

[0010] ±iimmzi *) . mmm^^T&mmco 

X. m^m^ ■ mmmm^m'±m^<k7mmy-'~^ 

mzmmt. ■ HmmiiLmMtiism^m.T±sexm 
Lfzmi^bmmm<^'f'i^m.&Lxt3\>^fzE.i!K7^^x<^ 
{m^nibLXBmth, ttz. ^mmimMmmm.^ 
Bx±.MiMm ■ mwmbmMm:{mizh&±msMm 
<7)±ii^i!bm.^LXii\,^fcE.}k7€^mx<r)iiLm.^M.iii l 

<r>m^^m^-h±Em-^m(7)±Ms.f-ibm^i-xt5^^fzE. 

^m^zmrst' ±imm^t immmm t <7)^m±x'<r>m 
nmmiitm$ij\^x'<7)mM^m^t:^is^, zti^<7)m 
mx±Mmmib±muw.^t<?>miit:m^Lx. ±fa 
mfiim^^m:X'<7^mmn^^(zm-:i-^ m^^mi'Hm 
^j:mm^=mMizma'r^. ±Mms& ■ mm^m.m.niii 
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±iSf'if)^^LXisufzE.}!Kjt^mxrcr>&m^S.tii LX 

mm-^ X o i,zmm-tni. mzmmmi *) Tcomu. 
m^m(7)m.mmi>iEmiz'^x.xis-tL'^\ ttz. ±ie 
mmpm^ma. ±m&Mmco'f^mMLxi5\,^fz^^ 

miz!£itxnm-thMm9\-mmmx'mm(7)p\^iiri^ X 
nzm^-nui, Mm<^m^^^miz^'^rzm<!}^d:Mm 
9mmmx'mm<7)m^^<nx.^fzi^nt tvv $ ^>tc. 

(Dummm^w^t. ^px-mm^^up^^t. ^ 
^xMrn-^mm^^^^iDd'-^K t h~-^xmm^ 

[00 111 

icoia2^ct5v^-c, w^iJiitbm^omM 
S3j&iifiii§nr<.^i., i:j.T. :^^m<r>mm<mmx' 

{±, :$iS|MaSS3fe:^a3cOiKSSilAc7)"BrS«0¥'J«^, 

t. mcr)mmcr)m^iz-^^>^ximmi:m^-th, 
[00121 ±iemMffliifK^i^«3{i. xt^i^^?^ 

LXmtHmmm'^'f (CCD) 

C:ix<bS*eDCCD;&;<^4{i:. '?•^^-f^^^^l*I<0^# 
30 m1jiz-^(r>mm{:ij^XMK)Hif^ti. m^hconmi: 
m^j:^m^.i}^i^X'rU^mm-^loiz^j:-oX\^h. ^ 
LT. ±fBliS£7)CCD;^^54T'«^L;tgmM1^0 

[00 131*/::, ±iemwffliSIS*Mi§a3t:l±. ± 

fesmMi£^4Ppi{c@^^-fe>'-»?-6. 7 {:^^m^mm 

40 m^r^tixao. m4iz^'txd^^}it, -t^i^-hisi 
i^iii?i8^<?^eHA*nit=^aj$ii-5. i ^{c^-:>Tv^ 

[00141 , 7{i, 0Fij;i{j\ _hi2 

50 m^m^^m-i^y^e, i tm^rmi^m^commm m 
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[0 0 15] ^i^lZ, ±fe«Mffl3iiESSSa3{i. ± 

(Timid ■ mm^m^^^ s ^-^-f -y ^ 1 1 ■/}^(:.(r>^m 

[0016] ±iB»iB^gp 1 2{i:. mmr^-mz' 

[0017] ±ie#^^gp 1 3 {i, ±mmmmm. 5 

Siow^^iHiRL. Mmmzmmm^L^^^x\:;~:f; 
i!}^(^Mmmz^^^:m^^ioizm^^tix\^^h, 
[0018] ±iem 1 co^^ 1 4k±i^2com^ 

[0019] -r^*.*>, iieis 1 c?)3fes^gp 1 4 1 ±iEB 

tCl^HO^-^T, l^:-^21i®±-Caft^>n, ±iaigl 

(T^m^u 1 4 T'jismM 1 ^±i}^(:>M.t:mmmi:m^'t 

i>mm±lZ. g*ffil (ll5T'{ih7-y^'2h 
«a 1 7 $rMtC LT V ) h i7):!piB_h-cc7)^Mnrtg14$: 
^■ri>j:eiC'5r^T<.'>l., ^^c. ±IBIS2c7)^gBl 
5-C'{iemM 1 ^f*:S-*^^>S^LfcS^^^-rSBH 

^(D'¥^^(^miRtxm^r:'thi>cr)X'$3'}Xi>. ±iBcc 

D ^ ^ 4 Tli^ t /::B*«^ 1 ^ ffl I ^ t, <^T'fc o 
[ 0 0 2 0 ] ±IB1F$8I%^3P 1 2. ^^^ail 3, J3 

ii^m 1 o^gp 1 4 i:m2 C7)as^gi5 1 5{4, ±Bmm 
^msizx-yx vy-(/-<:^mmmzmmT^^xo izif 
m^ti^xoiz^j:'>xi3^. mmi^Mmi tmmmt 

1 sTSffiL. m^comi)-(:>mmi^i^ifx^ff^^ 
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^iz±m^p^3i 3izxhmmmmi:n^j:\>\ m 
mmt<omMsim&i)m^izmt -^f^im-^iz^mmm^ 

^^12l,zXhmEitimhtL^J;:oizy^'yXi^?>, 
[002 1 ] ilBftfJffll^gSfi. v-f ^'oaytj.-:? 

m&2i. m^mik ■ mmmmm^2 2 . jik • 
{aSSttiJiBftgP2 3, smM{iMmaiSB'tia52 4, 

Pi-T'SJllf8Sfaig|52 5 , gffi4iiai^gi52 6T'±t:^;S$it 

10 [0022] ±mmiSimm^2 1 (4, ±IBC CD;^^ y 
4xmiStLtzSMm(r>mxi]\^cD^(7) 1 ffiox-r P-:t 

ate i o r a^^«sicM-s.SESifff#8^*a6s jaas-fi^Sr 

mmm^ ■ mmw^m^2 2f,z\^:h-thmm^^^^}i 
i,xm^^tix\>h . 

[0023] ±fBjllffiJ^tt ■ ^'imm^2 2 {4, ±fB 

mimmi' 2 1 *-'^oH<j:7Effl«T-i5'*^'b±iBe*w 
i<7)jiA:6-f&ic7)3isgco?gtt^i2iSL. wmizmmii^^ 

20 <X7cWf:l2itlt-C±IBiiSS • l^ii^!lfiiS^aiiB1ia52 3 
[0024] BP*,. fla^c7)^%i«cc7)Z:jjC7cSE«lx-:?'tc:J: 

'mmm^£'^x\^:^m^\,zi,m^i.z^mLx . mx- 

f)^i}^?:tm-t^ZbiiiX'^ . HixizXri&WL. if-Y 

mx-mxLx. i^^cr,if\tmxmi^ti.tzw^^mm^h 
mm.^x'mm(r>}L*)^yKi ^^m lx . ^m^i^ 

^^^srin^ijL. z<Dm^\^titz'mm-'^m.nii<znLxco 
nmmx'hh<7yii>inmi-htMz. ^<7>,mm%tx'<r> 

h <7)xh K) . z crmmm^t mmm(7)^- ^ *^±iEiii?i 

• l^!H!i{aBacajiB1iSB2 3t:m:tiStiS J: dtc=6:^r 
[0026] ±faM8S ■ l^!t?!l{4SS:aJiBftgi52 3 {4, 

40 ixmmm^ ■ nwm^ 2 2 t-ffiaj L^tiis&j^^^h 

trlB'ti^^.itSS • I^W!}%{5BScaiiBli#Si: LTJ^J^ 
$fLTi'>?., ±tB?-s^iSSLTt3i^?t:^}^:7C^^(4, i 
mMi «$:^rf6iT+^i-{3JR^SlEH 

[ 0 0 2 7 ] t/i, ilBilK • l^«!}t{2SScmiS1tgi52 
-'3 tc{±, MiaS^^-b 6 , 7 <b i7)ft-^;5<A^) $ 

ix. mm^'^T^zh^Wimt>h\^\mBm<rmm.ifiL 
50 [0028] iM^%m^mx.mmu 2 4 (4, ±iaii 
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x-:5'{4±iEimMi^SJtS&S:mg|I2 5 tctB:>j$^t^ J; 

[ 0 0 2 9 ] 1^, ±iriiiK ■ mimiQ.mM.tiium^ 2 3 
tii. ±sdMMm^ ■ mmmmmW' 2 2 -cf* t:,fih mtz 10 

SjI • mm^nmL. mM<7i^. M\mms. mm 

MKnmmi'p'L^tmmiMir^i^. mmtx-iziiMLfz:^- 
xcoM^m^ ■ mmmcomm^^smm'p'tAznLxm 20 

^m<r>mm<D^i}^x'MmmwHztiifz h(o<r>r- ^ ^ 
mi.c<z\if}^=7A<r>^n^ztihir-9^mi^\^. m 
fciz±Bc c D ^ ^ 4 (Tymm^^x-tm^titimfiim 

[0030] ±iBe*M^saifss:aiai2 5{i, ^mm 

±iaS^i55{aSS[miB1SaJ2 4*>(^iOg:mwi i: 

0 , ^d^Tt^-jgitSgJiiieS^ftfef MSP 2 6 l:ai* $ 
[003 1] ±i£i^W^gB2 6{±. ±ieg^Pi^SJt 

mntii^2 5-c«L/c±iEsmM 1 co-fSitsgh liris 
s ^-x-Y -/^ 1 1 A^<^«fi-^**A:b$ix. ±ieim 

mw^ t^MMib <7)w-m±X'commL^im tm^ 

tsmmik osMSrfj^ L , '^mzm tx±imm^ 

m2<7)m^^i sizmiiLx v^-(^<izm^-t^mm¥\ 
m^mt Lxm^^tLX^^?> , 
[0032] ■t^j:h'h. m»mm±MW.m i ^m^^m 
^zmrs^i-ibWi^ Lxii\ ^tzmm^im^iMi'^m 
m&iz^-^xMm^-^. :L<r)imihfzt^mvimbmm 

^bif^-tht-lSi}-X'^hflhi:of.z^j:'^X\^i>, 50 
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[0033] ¥®±-COS«!l!^Sgtt2:f JS-ri.^A6<7)± 

w^m\^9vmm.i,i . imtt^ i^^t h r s ^ - 1 a c^^fi 
<7ymm.z^i:>'^xY^>{j^<r>mni<z^'yxm^^ix^ m 
(^wm^m^vims ibt.m7 ( b > tcs^-r i a 

h'TS^-laSrlSifi^ L^«t«cOS«>f J^hJgiK 3 2b 

[00341 ±fz. ^$:Sri6iT<0SM^MttSrf J^-ri. 

1 acoflilf • ^SS^c7)|^c7)5^ai^#MLTmMJ^* 
>f^N'0!Smt?e-5TJ^fi£$iX. 1216 (a) tc^^-Tia 
(C, aSrm-Jf L;t«®<7)^MfJ^^h?^iS3 

1 at. 127 {a) ^Z7r.rX'AZ. HT^^-la^fS 
i&^L/c^fc®t^Sjlit!*'l^i'h?Bia3 2 ac7)2a^*>'iS^§fL 

[0035] ±is?gfi4f jsgp 2 6 x\ muiw-m±xcr> 
YT^v-ia.^m.i%Ltznm^i(^mm%hcr>mm^ 
mmrm^-thm^izit. msiz^-tx^iz. ±fBS^ 

fJ^hBlg3 1 b^±fBa^Mi^SMSLajg|52 ST-* 
X<r>Yr 3.^mtiLfz^m^icnimm^b<nm 

m^m&<n>m^. -jji^x'<7) F r s 7- 1 a i:mm ■ 
tsmLrzummi<7)mmmtc7)mfm^<r>p\Mi>. # 

[ 0 0 3 6 ] -e LT . ±IB^)5ili*'J^gP2 6 XCDW-m±X 

<7)m!mmit(7)^\^mimim i (^j^au 1 4 comm 

IBm 2 co**3? 1 5 coMM±t::^*§tt* , ZZX\ M 

tim 5 iz^i-x a , ¥H±-C'ojgM^tgtt<7)fij^ 
^ti^w^m<^^^ti^^'ot^'yxi>. m^ij\i^x'cr>mi. 

x^i^^fzif). ±ismiinMm2 6iismmi tmm^t 

^m±.Tcr>mm-^^<^m&t^^t»^ij\^x'<7) 

IBS$8ll^gP 1 2 J: t^Jb!B#^^gi5 1 3 icit LX iH 
LT K 7 ^ ^ ^'^cf8*a■r ^ ct a {cSr-^ T ^ S . 

[003 7 ] <xiz. ±immzi: hmmmm^^Mmm. 
(Di^miz-:>\,^xnm^?>, t-r. mmifimi-t^m.. c 
cD:^^^ Ax-mm^tifz^mmKrimrT imx) :fj\^ 
coBsiumfi-f - . ts#^-t 6 , 7 1 i :hmmTmmm 
eommm (fli!i?S8^) b(7^^m^:^•tm^■. mm-tyv 

9izXhSMmMcom^. j\y]^ji^^yvi oici 
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[0038] ±immmm:5X'it. mmsm^2 1 tzts 

ioa^<7D 1 ffifio;^ X t . I. {ago 

gg^iim^^LTag&jgtt • isiW!i?5igiiifS2 2taj;'3 
[0039] ±mm^jm ■ wwm^w>2 2ii. ±ia 

ijiTcwttsiiLTitss ■ mm^mM.\i!,W!m2 s tea 

[0040] ±MM^ ■ I^W!R!){4aatt5iE1iH52 3 {i, 

±fBMSs?Btt • wmimmw.2 2X'm!,Ltzm,m^t 

[ 0 0 4 1 ] g*Mea»mieiigi52 4{i, ± 
leiiss • i^^{asaajfeiigP2 3T'jigs?^t^j:i^wti 

[0042] ±iea$M-?^s.jiii8maigi52 5a. mim 
^-ibc^vN^hvpft, ±iB@mMfia^ti5ieiiSiP2 4*»4> 

'5^3ts&-c*^f § ix -s, *^5r . s mM 1 cmmwtx^^m. 

[0043] ±ie^¥'J^iP2 etd, ±ieg^M^«it 
ss^tfja52 5-e^^L;t±ieg^i^ i «o?^jitjti?Si: mrie 

S 1 1 *»^ofi-^*>'A:ti$ix. ±iBe* 

ixh ^i^K'if LT V emM i <mm^m ( k 
xi.wm9t&.u 1 2 , ^^^ai 1 3 , ii^is 1 (T) 

1 4 i: 2-<0^^gB 1 5 {cai::»3 LT K 7 -< ^zm 

[0044] -t^h-h. m^mmtsMm i (nmw^m 
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[0045] ±iiimn^^2 6 x\ mtis^m±x'cr> 

i'hJ^MS 1 hi±BSMmfmM^n.iii^2 SX-^Hbtc 

f'mmmzm-:i^nnmm^^mLx^m^-^. m}^ 
•^ti>x.o T[^tzmmmi}^mhm^i±^m±cr,mmx'i±m 

10 1 a srtsw i:eM 1 commm t comfmm'&com 

m 1 <7)mmmt <^im-^m^<^n^i^mmi>z'^ihtih . 

. [ 0 0 4 6 ] LT . iieSMW^gB 2 6 T«0¥ffi±T 

o^^tgttiofij^esa Huiaii 1 <^mwM 1 4 OH® 

im2<D^^mi 5c7)affi±t:^^$ii^. <ic:t\ 

5 iz^-tx 0 iz , ^m±xc7)mm^^itcr,n^ 
M*^mM<^-^mm^^t^j:^xh. m^:fj]^T<7>mM 

20 x^^hfdn^. }L%twm%m'2b\±'^Mm\hnmm>i 

tzmm^u \2iii. tf±iE^^i^a5 1 3 \zn lt m 
[0047] m^mE^i 2 . ^^^gpi 3, fe 

ilA'^ 1 C7)^g|5 1 4 t m 2 iO^^SP 1 5 {4 , ±lE$iJfflI 
^« 5 (TilMmm'^U 2 6lZX-oX}^^-!J 

[0048] i-^h-h . smm 1 tmmmk co^mi. 

±tim 1 io^gp i 4 i: 2 w^^gp 1 5 x-mm 
^ti. m^(r>mmt^(>mm^\^iixmf't^m^iz± 

izmt r>tzm^iz±mmm^m 1 2 i i> t'-t-w^ 

[ 0 0 4 9 ] CicoJ: 3 fc*^BJc0||}6O?e®.tcJ:ii{f, 

fm>i^tm.mi,znt?>. 

[0 0 5 01 ttz. s^^-fe >-9"C'itifSffl J; Tc^mm 
mcr>mmi^MTJL^xmmnM■t^cr)x\ jIalj: 3 1 
•t^mmizh^«^xcDmm^i,z-:>\'^xici&x-^ . -m 
lEm^pi^t/^x^^. 

[005 1 ]$ ^iz. Kr s y-(^w§ ■ mmmt^ 

50 ^-S, 
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[00 52] i-t. *-:J'-<7)MS{c, ^m^t±9i^ 
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